OBJECTIVES: Poor self-esteem is assumed, but not consistently found, in obese children and adolescents. The aims of this study were a detailed analysis of body weight in¯uences on self-esteem and peer acceptance in pre-adolescent girls. DESIGN: A cross-sectional comparison of girls in four weight (body mass index (BMI)) groups; underweight (`10%), normal weight (10±85%), overweight (85±95%), and obese (b 95%). MEASURES: Assessments of body weight and height, body shape preference, self-esteem and peer nominations of popularity and attractiveness were collected from 313 girls aged 9 y. RESULTS: Obese and overweight girls had signi®cantly lower physical appearance and athletic competence selfesteem than their normal weight peers. Body weight had no impact on girls' rated importance of self-esteem domains. Heavier girls were signi®cantly less likely to be peer nominated as pretty, but did not differ in their popularity. CONCLUSIONS: Prior to adolescence, physical appearance rather than global self-esteem is affected by overweight, and popularity preserved. Further research is required into the mechanisms of peer in¯uence, and its consequences, in obese and overweight young adolescents.
Introduction
Poor self-esteem is one of the commonly assumed psychological`costs' of obesity for which there is less than overwhelming research support. 1 This contradiction is apparent even in children and adolescents, the most intensively studied age group. In a recent review, French et al 2 reported that only 13 of the 25 published cross-sectional studies showed signi®cantly lower self-esteem in obese youngsters. Adolescents aged 13±18 y showed the clearest effects, but no clear pattern was apparent in those aged 7±12 y. Even when detected, low self-esteem amounted to a modest impairment that rarely fell below the normal range.
Several features of the literature have contributed to the inconsistency in outcome. One is sample size, with nearly half of the 35 studies reviewed by French et al 2 including fewer than 100 participants. A second is the de®nition of overweight or obesity used by researchers. This has ranged from 120% of ideal weight, 3 or above the 67 th percentile of relative body mass index (BMI), 4 to using weight as a continuous variable in correlational and regression analyses. 5, 6 While each may be justi®ed, their variety compromises direct comparison and undermines conclusions regarding psychological state in currently accepted categorisations of overweight. 7 A third problem has been in the assessment of selfesteem. Even when established measures have been used, most scales aggregate responses to yield a single global score. This exclusively global approach to assessment, is at odds with an understanding of selfesteem, as the product of perceived competence in areas that are deemed personally (and culturally) important. 8 The likely insensitivity of a global measure of self-esteem is revealed when self-esteem and body-esteem are measured concurrently. Finding reduced body-esteem but preserved global selfesteem in overweight young children, 9,10 suggests a developmental lag in the effects of obesity on selfesteem, relative to body-esteem. 9 It also con®rms the value of investigating components of self-esteem. One measure that combines the assessment of global selfworth with that of domain-speci®c competence is the Self-Perception Pro®le for Children. 11 Using an adolescent form of this, French et al 6 found that a higher BMI in teenage girls was associated with lower global self-worth, and reduced physical appearance selfesteem, close friendship self-esteem and behavioural conduct self-esteem. This measure also permits investigation of the perceived importance of each domain of competence, acknowledging the contribution to overall self-esteem of competence or adequacy in areas deemed personally important. This detailed analysis is lacking in obese pre-adolescent children in regard to current de®nitions of overweight, and was one aim of the present study.
A second aim was to investigate peer acceptance of overweight children. It has been argued that the major problem for obese children is not their excess weight, but the views of others in their social environment. 12 The stigmatisation of obesity is apparent in parent's reluctance to fund overweight daughter's education, 13 adolescent's attitudes towards dating overweight people 14 and in pre-adolescent's ratings of popularity of thin and fat stereotypical ®gures. 15 However, there is little research that has directly addressed the extent to which body weight in¯uences peer acceptance or rejection. This was investigated in the present study using peer nomination techniques, established procedures in sociometric measurement. 16 Accordingly, it was hypothesised that obese pre-adolescent children would have lower self-esteem in the areas of physical appearance and social acceptance, and would be peer rated as less popular than normal weight children.
Methods

Participants
Three hundred and thirteen girls with a mean age of 9 y, 10 months (range 9.1±10.8) took part in the study. They were all in National Curriculum Year 5 and were drawn from nine state Junior schools in two areas in the North of England. Almost all the children were born in the UK, over 80% were white Caucasians and they came from a low to middle social class urban background. The children who took part represented 97% of the school registers for that year group with parental consent refused in only 14 cases. In addition to seeking parental consent, full approval for the study was given by the participating schools.
Measures
Body weight and height. These data were collected with standard apparatus, and used to calculate a body mass index (BMI, kg/m 2 ) for each child.
Body shape preferences. These were indicated on a simple pictorial scale used extensively in this age group. 10, 17 The scale is a series of seven line drawings ordered from extremely thin to obese. Children were presented with two of these scales and asked: (1) Which ®gure is most like you now? and, (2) Which ®gure would you most like to look like? A measure of body shape satisfaction is derived from subtracting the rating of currently perceived body shape from that of the preferred body shape. A difference of zero indicates satisfaction whereas a negative value corresponds to a desire to be thinner.
Self-esteem. The Self-Perception Pro®le for Children is a 36-item questionnaire with six subscales that distinguish global self-worth from competence in ®ve speci®c domains. 11 These are scholastic competence, social acceptance, athletic competence, physical appearance and behavioural conduct. An additional 10-item scale, presented separately, measured the child's perceived importance of each domain. Both measures of perceived competence and importance are scored in the same way and use a structured response format designed to reduce the tendency for socially desirable responses. Each questionnaire item presents the child with two contrasting statements, for example,`Some kids often forget what they learn BUT Other kids can remember things easily.' The child has ®rst to choose which is most like her or him, and then to rate their choice as either sort of true for me' or`really true for me'.
The concurrent use of both measures permits the discrepancy between a child's own competence and perceived importance to be calculated across the domains. This theoretically important issue involves measuring how adequate the child feels in only those areas judged as important (see Harter 11 for further detail on scoring). Developed for use with children aged 8±14 y, this questionnaire has good subscale reliabilities.
Dietary restraint. This was measured using the Dutch Eating Behaviour Questionnaire. 18 This 33-item questionnaire has three scales, dietary restraint, emotional eating and external eating behaviour and has been used previously in children from the age of 9 y. 10, 19 Peer choices. A peer nomination questionnaire was developed to generate choices from within each school class group. Every girl was presented with a list of their female class mates and a question. Separate lists were used with each of the following four questions:
1. Which girls in your class do you most like to play with during break time? 2. Which girls would you most like to sit next to in class? 3. Which girls in your class would you most like to invite home for tea? 4. Which girls do you think are the prettiest in your class?
Each child was asked to select three girls for each question and to tick their names on the class list. They were told that the same or different children could be chosen on each occasion. The nominations for questions 1±3 were added and a popularity index calculated by dividing the number of nominations received by the number of girls in the class, and multiplying by 100 (to account for different class sizes). The nominations for question 4 were used to calculate an attractiveness index as above.
Procedure
The assessments were administered to children during school time in their class groups. A psychologist was present together with school staff to explain their details and answer any questions. The session was introduced as`a study of how you feel about yourself and others in your class.' The children were told that the questionnaires did not represent a test and that there were no correct or incorrect answers. Emphasis was placed on working alone, and on answering honestly and accurately. Where appropriate, the class seating arrangements were changed to break up familiar groupings and minimise any tendency for cooperative questionnaire completion. Children were assured that their responses would be private and not disclosed to others. Assessments were completed during two separate sessions, normally on different days. Heights and weights were recorded during a third session. If children were absent, or responses missed or ambiguous, arrangements were made where possible to see children again individually.
Data analysis
The BMI distribution was used to allocate girls to one of four groups: underweight (`10% of sample), normal weight (10±85%), overweight (85±95%) and obese (b 95%). These percentile de®nitions of overweight and obesity were based on recommendations by Himes and Dietz. 7 Multivariate analysis of variance was used to evaluate the effects of weight on measures of self-esteem. In other cases, one-way ANOVA, Kruskal-Wallis and Mann-Whitney U tests were used. The predictors of popularity and attractiveness were investigated by multiple regression analysis.
Results
Participant characteristics
The mean BMI (and range) of the four weight groups was: underweight BMI 13.7 (12.8±14.1), normal weight 16.6 (14. (F(3,309) 7.02, P`0.001), the obese girls being signi®cantly taller than the normal weight girls (Table 1) . There was no signi®cant difference between the groups in age.
The girls differed in their perception of current body shape (F(3,309) 27.33, P`0.001) but not in their preferred shape (F(3,309) 2.04, not statistically signi®cant). The resultant measure of body shape satisfaction was signi®cantly different between weight groups (F(3,309) 33.43, P`0.001), although the direction of preference was consistent with their relative weight. In comparison with the normal weight girls, those underweight wanted to be bigger, while those overweight and obese signi®cantly thinner. Dietary restraint also increased with increasing weight (F(3,309) 10.14, P`0.001).
Self-esteem Table 2 shows that weight category had a signi®cant impact overall on perceived self-competence (F(18,918) 2.36, P`0.001). Univariate analysis showed this to be most apparent in their athletic competence and satisfaction with physical appearance, with both the overweight and obese girls scoring signi®cantly lower on these measures.
In contrast, there was no overall signi®cant difference between the weight groups on perceived domain importance (F(15,921) 1.27, not statistically signi®-cant). The single univariate effect on athletic competence was mainly attributable to the reduced perceived importance by overweight but not obese girls. Nor was there an effect of weight on competence across domains deemed important (the discrepancy between perceived competence and domain importance, Table  2 ).
Since children's judgements of domain importance were based on a choice of two alternatives (important for meanot important for me), the percentage agreement for each self-esteem domain was examined. Overall, scholastic competence and behavioural conduct were regarded as extremely important (by 82.2% and 86% of children, respectively), but social acceptance, athletic competence and physical appearance Signi®cantly different from normal weight group * P`0.01, **P`0.001
Self-esteem and peer acceptance of obese girls RG Phillips and AJ Hill less so (46.2%, 41.3%, and 44.6%, respectively). Table 3 shows that weight categorisation had a signi®cant effect on two measures of percentage importance, namely social acceptance (w 2 (3) 7.78, P`0.05) and athletic competence (w 2 (3) 8.14, P`0.05). Obese children viewed social acceptance as signi®cantly less important than did normal weight children (z 2.10, P`0.05), while both overweight and underweight (but not obese) girls judged athletic competence as less important than normal weight children (z 2.37 and 2.98, respectively, both P`0.05).
Peer choices
Peer nominations of popularity did not differ across weight groups (w 2 (3) 1.61, not statistically signi®-cant), and the obese girls scores matched those of the normal weight girls (Figure 1) . However, there were signi®cant differences in peer perception of attractiveness (w 2 (3) 17.96, P`0.001). Both the overweight (z 2.61, P`001) and obese girls (z 3.52, P`0.001) received signi®cantly fewer nominations than those in the normal weight group. Half of the obese girls were without a single nomination of attractiveness in contrast to only 21% of the normal weight girls.
Separate standard multiple regression analyses were performed using variables highly correlated with these measures (Table 4 ). The regression equation for nominated popularity was highly signi®cant (F(3,308) 42.43, P`0.001) and accounted for 29% of the variance in popularity. Social acceptance (P`0.01) and nominated attractiveness (P`0.001) were positive predictors of popularity. In addition to social acceptance and nominated popularity, BMI was a further but negative (P`0.01) predictor of attractiveness. This model accounted for 31% (30% adjusted) of the variance in attractiveness.
Discussion
This general population based study has shown that overweight is associated with reduced self-esteem in some, but certainly not all, areas of the lives of British girls aged 9 y. Speci®cally, obese girls had signi®cantly lower physical appearance and athletic competence selfesteem, and were rated by their peers as less attractive but not unpopular. Overweight children, those at risk of obesity, 7 shared many of these self-concept and social consequences. In contrast, thinness conferred neither penalty nor advantage on girls this age.
Several issues are of note in this analysis of selfesteem. First, the decreased physical appearance selfesteem but (marginally) preserved global self-worth was in accord with other research in this age group. 9, 10 Second, while statistically signi®cant, the reductions in athletic competence and physical appearance selfesteem were relatively small, and the mean values within one standard deviation of assessment norms. 11 Third, overweight had little impact on perceived domain importance. In other words, at this age body weight did not markedly in¯uence girls' aspirations to succeed. Moreover, there was no weight-related difference in their rated competence in domains regarded as important. Signi®cantly different from normal weight group * P`0.05 Signi®cantly different from normal weight group * P`0.05, **P`0.001
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This analysis of competence relative to domain importance may appear complex but is central to conceptualisations of self-esteem, a prominent view being that global self-esteem is the ratio of one's successes to one's pretensions. 8 Accordingly, lack of competence in areas seen as unimportant to the child will not adversely affect self-esteem. Instead, if a child perceived herself as competent in areas in which she aspires to excel, she will have high selfesteem. If, however, she falls short of her ideals by being unsuccessful in domains she aspires to, then low self-esteem will result. One prediction from this is that the discrepancy between domain competence and importance should be highly correlated with global self-worth. This association was observed in the present group of girls (r(312) 0.504, P`0.001), and was not moderated by their weight (partial r(310) 0.497, P`0.001).
Not only did obese and overweight girls aged 9 y selfjudge their own unattractiveness, they had this con®rmed by their peer group. Fifty percent of the obese, and 35% of overweight girls received no peer attractiveness nominations at all. Regression analysis showed that being liked, feeling liked and being leaner were all associated with high attractiveness. Conversely, being socially rejected, feeling isolated and being heavier were associated with unattractiveness.
In contrast and contrary to our hypothesis, obesity had no signi®cant effect on popularity, either selfrated or peer nominated. By pre-adolescence at least, heavy girls appear as equally popular as their lighter peers. One note of caution in this conclusion arises from obese children's low endorsement of the importance of social acceptance. Denying the importance of being liked by ones friends could represent a form of self-protection following occasions of past social rejection. Indeed, early evidence of victimisation, teasing or exclusion might be more likely to appear in this manner rather than openly acknowledged by either party. This is clearly an issue for further research.
The de®nition of overweight and obesity is a problematic issue. This analysis followed the recommendations of the US Expert Committee on Clinical 21 showed these cut-offs to occur at 118.1% and 136.3% of age and gender matched median BMIs. The underweight group (`10%) were below 83.3% of the UK norms.
De®nitions of overweight notwithstanding, this study had several limitations. Questionnaire methodology constrains the detail gathered on these rich and idiosyncratic issues. Although the participation rate was extremely high, the generalisability of current ®ndings needs to be established in centres other than the North of England. In addition, while the number of children in the study was reasonably large, only 16 were included in the obese group. Furthermore, the investigation of peer perception was limited to same gender and age peers within the classroom, and to positive nominations only (ethically the most favourable strategy) 16 . Looking constructively, several important research questions are raised. Aside from the effects of gender and increasing age, the mechanisms of peer in¯uence on overweight youngsters require investigation. Teasing has been reported retrospectively by obese adults, 22 but little is known about this and other forms of victimisation, their perpetrators, the hurt in¯icted and its costs at various ages. If self-esteem is also in¯uenced by the approval or disapproval of signi®cant others, 8 what contribution do parents, teachers and friends other than classmates make to the self-perception of overweight children and young adolescents? At what age do low self-esteem and poor peer relationships start to become related to impaired psychological health? 23 More speci®cally, how might these youngsters be protected from future eating disorders given the predictive value of adolescent low self-esteem 24 and overweight? 25, 26 If psychological health promotion has equal priority to that of physical health promotion these are questions that demand research attention and investment.
